Ctd1, have also been suggested to limit origin firing. Previous studies in fission yeast have shown that firing can occur multiple times at the same origins in cells overproducing either Cdc18 or both Cdc18 and Cdt1 (Nishitani and Nurse, 1995; Nishitani et al., 2000) , resulting in overreplication. It is not yet clear whether the overproduction of Cdc45, Hsk1, or Dfp1 results in the same type of overreplication or whether it merely changes the pattern of origin usage.
The work by Wu and Nurse gives us a handle on the sequence of regulatory events that lead up to DNA replication. In light of this new information regarding the potential regulatory roles played by ORC protein binding in determining origin usage, future work should undoubtedly be focused on identifying the signals that initiate ORC loading in both cycling cells and cells returning from quiescence, thereby setting the stage for a well-regulated S phase.
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Patel, P.K., Kommajosyula, N., Rosebrock, A., Bensimon, A., Leatherwood, J., Bechhoefer, J., and Rhind, N. (2008) (Parekh and Putney, 2005) . The crucial break came when STIM, a single transmembrane-spanning domain protein primarily residing in the ER, was found to be essential for activation of store-operated Ca 2+ entry in Drosophila (Stim) and mammalian (STIM1) cells (Roos et al., 2005) . STIM can be likened to a buoy, with its N terminus inside the ER and its C-terminal protein-interaction domains bobbing in the cytoplasm ( Figure  1 Activation of plasma membrane calcium channels by depletion of endoplasmic reticulum (ER) calcium stores is important for calcium entry in many cell types. Park et al. (2009) now show that direct binding of the ER protein STIM to tetramers of the Orai1 calcium channel in the plasma membrane triggers opening of this channel.
Cell 136, March 6, 2009 ©2009 Elsevier Inc. 815 like buoys against the plasma membrane "shoreline" (Wu et al., 2007) . The search for a STIM-dependent plasma membrane Ca 2+ channel culminated in the discovery of Orai1, which proved to be the Ca 2+ channel-forming subunit of the CRAC channel (Feske, 2007) . Like the Ca 2+ release triggered by the Ca V -RyR interaction in muscle, the STIM1/Orai channel complex brings Ca 2+ into a narrow region between the plasma membrane and ER (Wu et al., 2007) . What causes STIM1 to cluster at the plasma membrane-ER junction, and what stimulates opening of the Orai channel? These are the questions addressed by Park et al. (2009) Park et al., 2009, Figure 1) . Park et al. also provide data indicating that direct binding between STIM and the N and C termini of Orai allosterically activates Orai, settling the long-standing question of whether the messenger for store-operated Ca 2+ entry is diffusible or direct.
The rest of the story is less certain, but we can construct a likely scenario. Ca 2+ depletion from ER stores initiates rapid unfolding of STIM's luminal EF-hand and sterile α-motif (EF-SAM) domain (Stathopulos et al., 2008) . This enables the CAD domains to induce oligomerization of STIM, which is the key step that triggers the remaining events (Luik et al. 2008) . The STIM tetramers recognize a plasma membrane-specific marker, and large rafts of STIM tetramers accumulate at ER-plasma membrane junctions. The identity of this specific marker remains a mystery, but Park et al. (2009) show that it does not require Orai. The marker is also unlikely to be the highly negatively charged and plasma membranespecific PIP 2 (that could bind to ERM or the K-rich domains of STIM) as PIP 2 should be depleted by PLC activation. Regardless of the identity of the marker, tetrameric Orai, waiting on the plasma membrane, drifts into the high-avidity STIM clusters, where it is bound at both its C and peri-N termini. Binding triggers the opening of the Orai channels. This increases the amount of cytoplasmic Ca 2+ , thus enabling the translocation of the transcription factor NFAT (nuclear factor of activated T cells) and other signaling events. Meanwhile, SERCA pumps recharge the ER Ca 2+ capacitor. Interestingly, Park et al. state that although the CADactivated Orai channel lack the fast Ca 2+ -dependent inactivation typical of native CRAC, inactivation is restored when the CAD fragment includes more C-terminal STIM residues. Thus, Ca 2+ may bind to STIM in this region, reducing the affinity of STIM for the Orai docking/gating site and thereby turning off the Ca 2+ spigot. The fact that STIM and Orai recapitulate the most well-defined mechanisms for store-operated Ca 2+ -entry by CRAC should reduce enthusiasm for the notion that TRP channels are store operated. However, Yuan et al. (2009) propose that STIM can also interact with TRP channels, and that the "balance of association of the Lys domain and SOAR with the two channel types will determine the extent of regulation of Orai and TRPC channels by STIM and Ca 2+ influx." Several lines of evidence argue against a STIM- TRP mechanism for store-operated Ca 2+ entry. First, there is no similarity between Orai and TRP channels. There is also a lack of evidence that Ca 2+ store depletion activates TRP channels when intracellular Ca 2+ is buffered. Lastly, there is no effect on Ca 2+ store repletion in mice lacking TRPC3 and in triple-knockout mice lacking TRPC1, TRPC4, and TRPC6 (Hartmann et al., 2008) .
The two papers address an important detail in the mechanism of store-operated Ca 2+ entry and cast doubt on the hypothesis that STIM links Orai di mers to form active tetrameric channels (Penna et al., 2008) . The fact that Orai is a selfcontained Ca 2+ channel raises the possibility that there are other Orai-activating mechanisms. On a practical level, given the essential role of CRAC channels in T cell activation, it is possible that a membrane-permeant peptide (such as TAT-CAD) could be a useful means of activating T cells, or, conversely, a CAD blocking peptide might be used to prevent their activation. If store-operated Ca 2+ entry proves important in other cellular processes, such as apoptosis resulting from prolonged ER stress, then CAD reagents will find additional uses.
